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course reassuring to know that the functions employed 
in the physical applications, rest on a sound analytical 
basis, and that the convergency of the series has been 
carefully examined. But there is no compulsion to follow 
these demonstrations, tedious to all but pure mathema¬ 
ticians ; so we can pass on direct to Chapter x., where the 
physical interest is resumed, under the head of “ Vibra¬ 
tions of Membranes,” for instance the notes produced on 
a circular drum-head. Lord Kelvin’s oscillations of a 
columnar vortex, Lord Rayleigh’s waves in a circular 
tank, and Sir George Stokes’s investigation of the drag 
of the air in pendulum vibrations, make up an interest¬ 
ing Chapter xi. on Hydrodynamics. 

Chapter xii. deals with the steady flow of electricity or 
of heat, and Chapter xiii. with the fascinating and novel 
phenomenon of Hertz’s electromagnetic waves, when 
propagated along wires, in which problem the Bessel 
function assumes an essential importance. 

The Diffraction of Light, considered in Chapter xiv., 
contains important applications of the Bessel functions ; 
the hydrodynamical analogue would be the investigation 
of the effect of a breakwater in smoothing the waves 
which bend round behind into its shelter ; for instance, 
the effect of the Goodwin Sands on the safe anchorage in 
the Downs. 

Newton rejected the Undulatory Theory of Light, 
partly because he could not understand the existence of 
shadows on this hypothesis, a curious effect of Newton’s 
early ideas as a country boy ; had he been brought up 
on the sea coast, this apparent difficulty could not have 
troubled him. 

It would be a needless complication to consider any 
but straight waves in the case of the breakwater ; and 
similarly in the Diffraction problem, the authors might 
have made a simplification by parallelising the incident 
light by passing it through a lens ; or at least this special 
case, which is the one of practical importance in the 
subsequent discussion of the resolving power of a tele¬ 
scope, might receive separate treatment as the analysis 
now becomes almost self-evident. This chapter concludes 
with a discussion of Fresnel’s integrals, required in the 
diffraction through a narrow slit ; the integrals are ex¬ 
pressed by a series of Bessel Functions of fractional 
order, half an odd integer, and are represented graphi¬ 
cally by Cornu’s spirals. 

The problem of the stability of a vertical mast or tree, 
considered under the head of Miscellaneous Application 
in the last chapter, may well be amplified by examining 
the effect of centrifugal whirling on the stability, as in the 
case of the chain on p. I ; for the number of revolutions 
required to start instability is exactly equal to the number 
of vibrations which the mast or tree will make when 
swaying from side to side. A differential equation of the 
fourth order, with a variable coefficient, now makes its 
appearance, the solution of which will express the oscilla¬ 
tions of the bullrushes in a stream, or the waving of corn¬ 
stalks in a field. The curious appearance of permanence 
in the waves on a cornfield gives an illustration, analogous 
to Prof. Osborne Reynolds’s disconnected pendulum, of a 
case of zero group-velocity ; and by some intuitive deduc¬ 
tions from the appearance of these waves the farmer can 
judge the time suitable for harvest. 

The authors have been fortunate in securing an original 
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collection of numerical tables, including those of Dr 
Meissel, who did not live quite long enough to see his 
valuable calculations published in this book. 

A collection of examples adds greatly to the interest 
of the treatise, and will probably form the nucleus of a 
still larger list in the future. 

Altogether the authors are to be congratulated in bring¬ 
ing their task to such a successful conclusion; and they 
deserve the gratitude of the mathematical and physical 
student for their lucid and interesting mode of pre¬ 
sentment. A. G. Grrenhill. 


OUR BOOK SHELF. 

Protoplasms et Noyau. Par J. Perez, Professeur a la 

Faculte des Sciences de Bordeaux. (Bordeaux ; 

Imprimerie G. Gounouilhou, 1894.) 

EXPERIMENTAL work in recent years has repeatedly 
shown that in plants as well as in animals the physio¬ 
logical role of the nucleus in the cell is one of great 
importance. It has been demonstrated that non-nucleated 
fragments of protoplasm, whether of a Spirogyra or an 
Infusorian, are incapable of growth and reproduction ; 
while, on the other hand, fragments containing a portion 
of nuclear material are capable of complete recrescence. 
Impressed by these facts the writer of the essay before 
us has been led to doubt whether protoplasm can be 
properly regarded as the “ physical basis of life,” since it 
cannot retain its life when removed from the influence of 
the nucleus. Consistently with this position the writer 
throws doubt upon the existence of non-nucleate organ¬ 
isms in general. The presence of nuclei has been 
demonstrated in many forms once believed to be destitute 
of them— eg. Mushrooms, marine Rhizopods, and plas- 
modia. There remains only Haeckel’s group of Monera 
in which the presence of a nucleus may still be disputed. 
M. Perez considers in turn each of Haeckel’s subdivisions 
of this most artificial group. In the Lobomonera (eg. 
Protamceba ) he believes that the nucleus has been over¬ 
looked. In the Rhizomonera the nucleus has been observed 
in various species of Vampyrella; and it probably exists 
also in Protomyxa , since this form produces zoospores ; 
the zoospores of those Myxomycetes which most resemble 
Protomyxa have been shown by Zopf to be nucleated. 
In the Tachymonera (Schizomycetes) the greater part of 
the body seems to consist of nucleoplasm, while the 
zoogloea may perhaps be compared with the undivided 
protoplasm of a plasmodium. 

M. Perez concludes that non-nucleated organisms or 
cytodes are creations of the imagination ; that protoplasm, 
by which our author means cytoplasm, is not the primitive 
living matter, but a product of nucleoplasm ; and that 
nucleoplasm, and not protoplasm, is the most primitive 
living substance known to us. 

Analytical Key to the Natural Orders of Flowering 

Plants. By Franz Thonner. Small 8vo. pp. 151. 

(London : Swan Sonnenschein and Co., 1895.) 

The author’s apology for his little book is that few 
“Exotic Floras” contain artificial keys to the natural 
orders, even such as contain keys to the genera and 
species. But we imagine few persons would attempt 
working with a flora, exotic or native, without some pre¬ 
liminary knowledge of botany, and especially of the 
natural orders. Indeed a considerable acquaintance with 
the subject would be necessary to enable a person to use 
the present key to advantage. For example, the author 
begins with “ ovules naked,” and “ ovules enclosed in an 
ovary,” &c. Now, to be able to decide this point means 
a great deal, for a person who could do it would most 
likely know his gym nosperm without looking at the ovule 
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—even better without, perhaps. The next alternative is 
between isolated vascular bundles, and vascular bundles 
in a cylinder, connected with other characters, entailing 
previous teaching and study, which should largely con¬ 
sist of acquiring a knowledge of natural orders. Never¬ 
theless this book may prove useful, especially to the 
collector desirous of determining the natural orders of 
his plants in the field or at home. So far as we have 
tested it, it is carefully compiled and edited, and we can 
conscientiously recommend it to those who know the 
characters of many natural orders in advance. 

W. B. H. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

Attempt to Liquefy Helium. 

I have received a letter from Prof. Olszewski, of Krakau, in 
which he informs me that having exposed a sample of helium 
which I sent him to the same treatment as was successful in 
liquefying hydrogen—namely, compressing with a pressure of 
140 atmospheres, cooling to the temperature of air boiling at 
low pressure, and then expanding suddenly—he has been unable 
to detect any sign of liquefaction. 

The density of helium being, roughly speaking, twice that of 
hydrogen, it is very striking that its liquefying point should lie 
below that of hydrogen. It may be remembered that argon, 
which has a higher density than oxygen, liquefies at a lower 
temperature than oxygen ; and it was pointed out by Prof. 
Olszewski that this behaviour was not improbably connected with 
its apparently simple molecular constitution. The similar fact 
now recorded for helium may therefore be regarded as evidence , 
of its simple molecular constitution. I use the word “ its ” in¬ 
stead of “ their,” although further research may corroborate 
Prof. Runge’s contention that what is termed helium may in 
reality be a mixture of two, if not more than two elements. If 
this contention is true, both, or all, must have extraordinarily 
low boiling-points. William Ramsay. 

September 23. 


Helium and the Spectrum of Nova Aurigae. 

In the paper on the constituents of the gas in cleveite that we 
read before the British Association, we said that in the first 
spectrum of Nova Aurigae the principal lines 5016 and 4922 of the 
lighter constituent were far more intense than those of the other 
constituent. But we were puzzled at the line 6678 not having 
been observed, as it is also a strong line in the spectrum of the 
lighter constituent. On inquiry, Dr. and Mrs. Huggins were 
kind enough to give us better information. Dr. Huggins writes : 

f< I think there is no doubt that we did see the red line at 
6678 in Nova Aurigse. We were unable to measure in that part 
of the spectrum, but on three nights we saw a bright line a little 
below C. This was a pure estimation under difficult circum¬ 
stances. In the map we put the line, as a mere guess, at a little 
over 6700. On the first night we put the line in a rough 
diagram, made at the time, a little nearer C, almost -exactly at 
6678. On a subsequent night, we made the estimation a little 
below 6700, but the line was not then so bright.” 

London, September 27. C. Runge and F. Paschen. 


Latent Vitality in Seeds. 

There is no doubt, as M. Casimir de Candolle has re¬ 
cently shown in his paper on latent life in seeds, that all the 
functions of seeds can remain completely quiescent for a long 
period ; probably in some cases this period may be indefinitely 
ong. In 1878 1 published a paper 1 on the resistance of seeds, 

I Italo Giglioli, “ Resistenzadi alcuni semi all’ azione prolungata di agenti 
chimici, gasosi e liquidi, ” Gazzetta Ckimica italiana, ix., 1879, p. 199; and 
Giom. (Rile staz. sper. ital. via., 1879, p. 199. 

NO. I.353, VOL. 52J 


especially of Medicago sativa , or lucerne, to the action of 
gaseous and liquid chemical reagents. An abstract of my experi¬ 
ments was published in Nature, vol. xxv., 1882, p. 328. 

Recently I have examined portions of the seeds used in the 
experiments of 1877 and 1878, to see if after the lapse of so 
many years, during which the seeds have remained constantly 
surrounded by special gases, or immersed in different solutions, 
they had retained their vitality. The results have been remark¬ 
able, for in some cases a large proportion of the seeds have 
maintained their vitality after a lapse of 15, 16, and nearly 17 
years of special external chemical conditions. I summarise 
the results of some of my experiments. 

(a) Experiments in Gases. 

In all these experiments the gases were dry , for in these con 
ditions moisture is rapidly fatal to the seeds. The seeds were 
introduced into small bulbed tubes, into which the dry gas was 
made to pass for some time, after which the tubes were rapidly 
sealed at a spirit-lamp flame. The tubes were then kept in the 
dark. 

In the following summary I give the dates of the sealing and 
opening of the tubes :—• 

Hydrogen.— Lucerne seeds, from September 15, 1877, to 
August 5, 1894, a period of 16 years, 10 months, and 20 days. 
Out of 51 seeds sown, none germinated. Seeds of wheat, vetch, 
Cynara cardunculus and coriander, kept in hydrogen, gave the 
same negative results. There is some suspicion that the hydrogen 
had not been originally well dried. 

Oxygen. —Lucerne, from May 19, 1878, to August 4, 1894, 
16 years, 2 months, and 15 days. Out of 293 seeds sown, 2 
germinated, or o*68 per cent. The seeds were not thoroughly 
dry. 

Nitrogen. —Lucerne, from April 12, 1878, to August 21, 
1894, 16 years, 3 months, and 22 days. Out of 320 seeds, 181 
germinated, or 56'56 per cent. 

Chlorine and Hydrochloric Acid Gas. —Lucerne, from April 
28, 1878, to August 3, 1894, 16 years, 3 months, and 5 days. 
Out of 342 seeds, 23 germinated, or 6 *72 per cent. Originally 
these seeds had been put into pure chlorine; but the gas had 
acted on the seeds, carbonising a portion of them, so that at 
the end of the experiment the seeds were in an atmosphere 
composed chiefly of hydrochloric acid gas, mixed with carbon 
dioxide. 

In a second experiment with lucerne seed, kept in chlorine, 
and then hydrochloric acid, during the same period, out of 167 
sown, 10 germinated, or 5'98 per cent. In this experiment the 
tube was carefully opened in vacuo , to protect the seeds from 
the moisture condensed by the hydrochloric acid gas at the 
moment when it is brought into contact with common air. 

Sulphuretted Hydrogen. —From October 14, 1877, to August 
5, 1894, 16 years, 9 months, and 22 days. After the opening 
of the tube, filled with the strongly smelling gas, the seeds were 
left in contact with the air for 24 hours, before sowing them in 
the moist sand of the germinator. Out of 101 lucerne seeds, one 
germinated, or o’99 per cent. Out of 5° seeds of wheat, none 
germinated. 

Arseniuretted Hydrogen. —From April 4, 1878, to August 4, 
1894, 16 years and 4 months. On opening the tube the garlic 
smell of AsH 3 was strongly evident. Out of 255 lucerne seeds 
sown, 181 germinated, or 70*98 per cent. In a second experi¬ 
ment with seeds kept in arseniuretted hydrogen, out of 247 
lucerne seeds 170 germinated, or 68*82 per cent. 

Carbon Monoxide. —From April 3, 1878, to August 4, 1894, 
or 16 years and 4 months. Out of 266 lucerne seeds, 224 
germinated, or 84*2 per cent. 

Carbon Dioxide. —From September 8, 1877, to August 5, 
1894, or 16 years, 11 months, and 27 days. The same tube 
contained seeds of lucerne, wheat, vetch, Cynara , and coriander. 
None germinated. Perhaps the large number of seeds contained 
in a relatively small tube rendered the carbon dioxide damp, and 
therefore noxious. 

Nitric Oxide .—From May 2, 1878, to August 4, 1894, or 
16 years, 3 months, and 2 days. On opening the tube, abun¬ 
dant red fumes were produced by contact with air. Before sow¬ 
ing, the seeds were left dry for 24 hours. Some of the seeds were 
brownish, the rest retained their natural colour. Out of 309 
lucerne seeds, 3 germinated, or 0*97 per cent. In a second 
experiment, the tube containing the lucerne seeds was opened 
in vacuo: out of 320 seeds, 2 germinated, or 0*62 per cent. 
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